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14) RUNNING GEAR FOR VEHICLE 

>7)Abstract: 

URPOSE: To optimize the various operational characteristics of a 
inning gear for vehicle involving a reciprocating piston internal 
ambustion engine and a motor. 

ONSTITUTION: Internal combustion engines 1, 2, 3 and motors 4, 5 are 
Dnnected so as not to rotate relatively permanently, and a controller 7 
hich switches the operation by a motor to that by a generator is 
Dntrolled by a regulating device 9 based on a characteristic value stored 
t connection to at least one operating parameter of the internal 
ombustion engines 1 , 2, 3. The operation by the motors 4, 5 can be 
witched to that by the generator with as large an output as possible by 
le regulating device when the motors 4 t 5 which also serve as starting 
ngines in a starting process reach the prescribed maximum compression 
ressure of the internal combustion engines 1 , 2, 3, or when the motors 4, 
move from the opposite side of rotational direction to rotational 
irection and reach its prescribed maximum speed. 
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LAIMS 



:iaim(s)] 

"laim 1] For the driving shaft of an automobile, a both- way piston internal combustion engine (1,2, 3), So that it may 
mnect with a cell (8), and the motor (4 5) which can be switched to generator operation may be prepared through a 
mtrol unit (7) and an internal combustion engine (1, 2, 3) and a motor (4 5) may not carry out relative rotation 
;rmanently It is combined and a control unit (7) sets to a thing controllable by the adjusting device (9) according to 
e weighted solidity memorized with regards to at least one operation parameter which changes into the operating 
rcle of an internal combustion engine (1, 2, 3). In starting process Also as a starting machine the time of a useful 
otor (4 5) reaching the predetermined highest compression pressure of an internal combustion engine (1, 2, 3) - the 
)eration hand of cut contrary to an operation hand of cut from a hand of cut — moreover, the driving gear for 
ltomobiles characterized by the ability to switch to generator operation with a large output in case predetermined full 
>eed is reached 

?laim 2] The driving gear according to claim 1 characterized by the ability of a motor (4 5) to switch to generator 
Deration while having removed the clutch in order to put in high speed gear when the semiautomatic transmission is 
•epared after the internal combustion engine (1, 2, 3). 
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ET AILED DESCRIPTION 



)etailed Description of the Invention] 
•001] 

ndustrial Application] Connect with a both- way piston internal combustion engine and a cell for the driving shaft of 
l automobile, and this invention should mind a control unit. The motor which can be switched to generator operation 
prepared, it is combined so that an internal combustion engine and a motor may not carry out relative rotation 
srmanently, and with regards to at least one operation parameter which changes into the operating cycle of an internal 
>mbustion engine, a control unit is related with the driving gear for automobiles controllable by the adjusting device 
wording to the weighted solidity memorized. 
>002] 

)escription of the Prior Art] Such an internal combustion engine is well-known from an international application 
jblic presentation/^ 91st ] No. 16538 specification. Here, a motor serves also as a starting machine and, as for the 
ont stirrup of operation of an internal combustion engine, a crank is behind brought to a position where a piston 
igns in one train, however, structure — ** — exceeding full speed peculiar to an intermediary is not guaranteed, and a 
arting machine operates from the beginning to an operation hand of cut, and is not given to starting process from an 
iternal combustion engine Therefore, it is required for a motor to have to generate all required starting torque and to 
)nstitute this motor greatly according to it for this reason. 

>003] Can operate an internal combustion engine gaining assistance of a motor during acceleration, carry out an 
tternal combustion engine almost regardless of a limit of speed or an output, are a small motor, end [ remove these 
wits, improve the internal combustion engine of a kind which raised first, ], and the technical problem in the bottom 
f this invention is made to give a motor from an internal combustion engine in starting process. 
>004] 

deans for Solving the Problem] in order to solve this technical problem — this invention — getting twisted — the time 
fa****** motor reaching the predetermined highest compression pressure of an internal combustion engine also as a 
arting machine in starting process — the operation hand of cut contrary to an operation hand of cut from a hand of cut 
moreover, in case predetermined full speed is reached, if possible, it can switch to generator operation with a large 
utput with an adjusting device 
)005] 

Effect of the Invention] In the usual automobile engine, a starting machine operates from the beginning to an 
peration hand of cut, and is not given to starting process from an internal combustion engine. However, since 
^cording to this invention a motor is switched to an operation hand of cut from a hand of cut contrary to an operation 
and of cut in case the predetermined amount quantity compression pressure of an internal combustion engine is 
cached, for the additional assistance by the compression performed with hand-of-cut change of a motor and the 
iternal combustion engine before, momentum does not need to be brought to an internal combustion engine to an 
itermediary operation hand of cut, either, and the continuing rotation of it does not need to be attained, and it does not 
eed to generate all the starting torque that needs a motor. 

)006] Since an internal combustion engine is rotated contrary to an operation hand of cut before an original starting 
rocess until a motor becomes the predetermined highest compression pressure, it becomes possible to take a large 
ngle interval to a hand of cut in the ignition dead point. Therefore, as for an angle, in a single cylinder four-cycle 
iternal combustion engine, one or more revolutions become possible more greatly than 360 degrees therefore. The gas 
rtiich exists in combustion chamber side cylinder space during opposite direction rotation of a crankshaft is 
ompressed in front of the ignition dead point. If a predetermined horsepower output is reached, a hand of cut will be 
witched and the gear of an internal combustion engine will be accelerated by the operation hand of cut by the starting 
lachine and the gas compressed. Therefore, all the angles of rotation to the ignition dead point can be used for 
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;celeration of gear mass. Since only slight torque is needed for obtaining required starting rotational frequency, a 
arting machine can be chosen small. 

>007] The composition by this invention has an advantageous firing interval also at the 2 -cylinder internal combustion 
lgine which has a 1 80-degree crank gap, for example since there is no ******** symmetrically, and is contrary to 
is, and a symmetrical firing interval becomes disadvantageous to the composition by this invention. 
>008] There is a speed limit in a motor bicycle especially in many countries. However, in order to set vehicles by the 
ltput or limit of speed, the compromise which affects operation of the internal combustion engine in the range of low 
>eed behind is ****. the operating range of the internal combustion engine of an automobile — an over motor — a 
laracteristic curve — therefore, the use with optimal [ energy ] operating and the use as a speed limit — ** — it is an 
termediary's indispensable condition Since a gear exists between an internal combustion engine and a drive-pulley 
ng when the most, if an internal combustion engine reaches a maximum engine speed, discontinuation of ignition can 
strict the rotational frequency of an internal combustion engine. However, since an internal combustion engine is 
aerated in a low speed range exceeding a nominal speed in part for the optimal acceleration, it is not advantageous to 
srform the ignition discontinuation related to a rotational frequency, and it is remarkably advantageous to assist with 
e motor other than an internal combustion engine during acceleration, and to drive vehicles. It is advantageous to 
jrform such a drive in a small motor bicycle with full speed mostly peculiar to ******. Therefore, it is advantageous 
use it as a generator which uses the motor combined so that relative rotation may not be permanently carried out 
ithout a fundamental change of the structure of an internal combustion engine to a crankshaft as a machine for 
>mpensating the change for a starting machine, and generates electrical energy. Therefore, that a motor can be used 
ith predetermined full speed as a generator which has a large output (for example, short circuit) produces another 
ivantage of carrying out an internal combustion engine almost regardless of a limit of speed or an output. 
>009] 

example] Discontinuation of ignition was performed, in order are contrary to this and to prevent high-speed rotation 
? an internal combustion engine conventionally, although it is especially advantageous in the ability of a motor to 
vitch to generator operation, while having removed the clutch in order to put in high speed gear, when the 
imiautomatic transmission is prepared after the internal combustion engine. On the other hand, the composition by 
is invention produces the advantage of quiet rotation operation and the few exhaust gas injurious ingredient of 
arting process. 
►010] 

sxample] The piston 2 which can move within a cylinder 1 drives a crankshaft 3, the rotator 4 of a motor is attached 
i this crankshaft, and the stator 5 of a motor is attached in the housing portion 6 which an internal combustion engine 
innot rotate. With the control unit shown by 7, the motors 4 and 5 connected to the cell 8 can switch to generator 
}eration. The **** value or characteristic curve sheet equivalent to the operation parameter of internal combustion 
igines 1, 2, and 3 is memorized by the adjusting device 9 which controls a control unit 7. Although each operation 
irameter is supplied to the adjusting device 9 formed of a microprocessor through the sensor 10 for a rotational 
equency or rotational frequency inclination, the sensor 1 1 for cylinder pressure force, and the sensor 12 for the ion 
irrents of an ignition plaque, other operation parameters can be taken into consideration. Another weighted solidity 
m also be inputted with lead wire 13. 
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